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(54) Current detector having a hall-effect device 

(57) A current detector comprising a Hall-effect de- 
vice (1 ) for generating a voltage proportional to magnet- 
ic field strength, a first and a second current path termi- 
nal (3, 4) for the flow of a current (?s) to be detected or 
measured, first conductor means such as a wire (12) 
connected between the first and the second current path 
terminal for providing a first current path therebetween, 
and second conductor means having two wires (1 3, 14) 
and a conductor layer (15) serially connected between 
the first and the second current path terminal for provid- 



ing a second current path therebetween. The first and 
the second conductor means have resistances (R^, fly 
such that the current (/s) on the first current path terminal 
is divided at a predetermined ratio into two fractions (/s,, 
/sj on flowing into the first and the second conductor 
means. The conductor layer (1 5) is so arranged in rela- 
tion to the Hall-effect device (1) as to cause the same 
to generate an output voltage proportional to the mag- 
nitude of the second current fraction (/sg) flowing 
through the conductor layer, and hence to the magni- 
tude of the current {Is) on the first current path terminal. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] This invention relates tocurrent detectors, par- 
ticularly to that utilizing a Hall-effect device for obtaining 
a voltage proportional to the magnitude of the current 
detected. 

[0002] By the term "Hali-effeet device" used herein 
and in ihe claims appended hereto is meant the voltage 
generator built on the familiar Hall effect to give an out- 
put voltage in direct proportion to the magnetic field ap- 
plied. Disposed on acurrenl path, the Ha il-etfect device 
will be subjected to the magnetic field that is generated 
In proportion to the magnitude of the current flowing 
through the path. The result will be the production of a 
voltage proportional to the current magnitude. 
[00031 The instant applicant proposed In PCT/ 
JP99/D5408 to create an insulating film over a Halt-ef- 
fect device formed in a semiconductor substrate and, 
on this insulating film, a conductor layer for carrying a 
current to be detected. The current path is thus situated 
as close as feasible to the Hall-effect device, resulting 
in enhancement of the current-detecting sensitivity. 
[0004] This prior art current detector proved to be un- 
satisfactory, however, In the magnitude of the current 
that can be carried by the conductor layer. A current of, 
say, one hundred amperes or more could not possibly 
be made to flow through it 

[00X35] Ths applicant attempted to defeat this short- 
coming of the prior art device by developing a current 
detector in which two printed-on current paths are 
formed on a circuit board, one of them being electrically 
connected to a Hall-effect device. The magnitude of the 
current flowing through the other current path is detect- 
able from that of the cu rrent flowing through the one cur- 
rent path, only if the resistance values of both current 
paths are known. Variations in the current magnitude 
are likewise detectable. 

[0006] This Improved prior art device has proved to 
have its own weakness: The two current paths must of 
necessity be so spaced from each other that an incon- 
veniently great temperature difference tends to occur 
therebetween. Such a temperature difference is unde- 
sirable because it can bring about fluctuations in the ra- 
tio at which the current is divided between the two paths, 
with the consequent deterioration of the accuracy or cur- 
rent detection. 

SUMMARY OF THE INVENTION 

[0007] The present invention aims at the provision of 
a current detector of the type Incorporating a Hail-effect 
device, that Is capable of more accurately detecting a 
current of greater magnitude than heretofore. 
[DOM] Briefly, the current detector according to the in- 
vention comprises a Hall-effect devloe for generating & 
voltage proportional to magnetic field strength, a first 



and a second current path terminal for the flow of a cur- 
rent to be detected or measured, and first and second 
conductor means connected between the first and the 
second current path terminal for providing a first and a 

5 second current path, respectively, therebetween. The 
first and the second conductor means have their resist- 
ances predetermined in relation to each other so that 
the current on the first current path terminal is divided 
at a predetermined ratio into a first fraction flowing 

10 through the first conduct or means to the seoond current 
path terminal, and a second fraction flowing through the 
second conductor means to the second current path ter- 
minal. A conductor included in the second conductor 
means is so arranged in relation to the Hall-effect device 

is as to cause the same to generate an output voltage pro- 
portional to the magnitude of the second fraction of the 
current flowing through the conductor, and hence to the 
magnitude of the complete current on trie first current 
path terminal. Also included is an enclosure of eiectri- 

20 caliy insulating material closely enveloping at least the 
first and the seoond conductor means. 
[0009] The complete current detector Is encapsulated 
In a preferred embodiment to be set forth subsequently, 
leaving exposed only parts of the current path terminals 

25 and other necessary terminals. The encapsulation con- 
duces to reduction of a temperature difference between 
the first and the second conductor means to a minimum. 
The reduction of the temperature difference serves in 
turn to assure that the current is infallibly divided Into 

so the two fractions exactly at the predetermined ratio, 
such division being essential for accurate measurement 
of the current magnitude. 

[0010] Another advantage of the encapsulation is the 
mechanical integration of the current paths and the Hall- 

35 effect device. The enhanced positional stability of these 
components is believed to diminish errors in current de- 
tection. Moreover, only partly projecting from the encap- 
sulation, the current path terminals will be connected to 
an external circuit whose current is to be detected, in a 

40 manner that will not affect the accuracy of current de- 
tection or measurement. 

[0011] The Hall-effect device may be conventionally 
formed in a semiconductor substrate having a main 
working region where a voltage is generated in re- 

45 sponse to a magnetic field due to the flow of the second 
fraction of the current through the conductor of the sec- 
ond conductor means. Preferably, In this case, the con- 
ductor of the second conductor means may be formed 
in the shape of a substantially annular strip on the sem- 

bo iconductor substrate via an insulating layer so as to en- 
circle, as seen from above, the main working region of 
the Halt-effect devloe. The conductor can thus be situ- 
ated as close as possible to the Hall-effect device and 
in a manner conductive to higher detection sensitivity. 

55 [001 2] The above and other objects, features and ad- 
vantages of the invention and the manner of realizing 
them will become more apparent, and the invention itself 
will best be understood, from the following description 
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taken together with the attached drawings showing the 
preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

FIG. 1 is a plan view of the current detector embod- 
ying the principles of the instant invention, the view 
showing the encapsulation in phantom outline to re- 
veal other parts; 

FIG. 2 is a section through the current detector, tak- 
en along the line A-A In FIG. 1 ; 
FIG. 3 is a plan view of the Hall-effect device includ- 
ed in the FIG. 1 current detector; 
FIG. 4 is a plan view of an insulating plate, together 
with a shielding layer thereon, included in the FIG. 
1 current detector; 

FIG, 5 is a plan view showing the sheet-metal base- 
plate, pair of current-path terminals, and other ter- 
minals of the FIG. 1 current detector in their relative 
positions; 

FIG. 6 Is a plan view of a sheet-metal punching for 
ueo in tho fabrication of the baseplate and terminals 
shown in FIG. 5; 

FIG. 7 is a plan view showing the semiconductor 
substrate of the FIG. 1 current detector on a slightly 
enlarged scale; 

FIG. 8 is an enlarged, fragmentary section through 
the Hall-effect device of the FIG. 1 current detector, 
taken along the line B-B therein; and 
FIG. 9 is a view somewhat similar to FIG. 9 but 
showing an alternative embodiment of the inven- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 4] The general organization of the first preferred 
form of current detector according to the invention will 
become apparent from a study of FIG. 1 and 2. The cur- 
rent detector comprises: (a) a Hall-effect device 1 for 
providing an output voltage indicative of the magnitude 
of the current Is to be detected or measured; (b) a metal- 
made baseplate 2; (c) two current path terminals 3 and 
4 for carrying the current Is; (d) four lead terminals 6, 7, 
8 and 9 Tor connection or the Hall-effect device 1 to ex- 
ternal circuitry; (e) two other terminals 10 and 11 for 
grounding the baseplate 2; (f) a wire or like conductor 
12 bridging the current path term In els 3 and 4 (or pro- 
viding therebetween a first current path for carrying a 
first division /s, of the current Is; (g) two other wires or 
like conductors 13 and 14 and a conductor layer 15 con- 
jointly providing asecond current path between the cur- 
rent path terminals 3 and 4 for carrying a second division 
rs 2 of the current /s;(h) an insulating plate 16; (i) a shield- 
ing layer 17; and (J) a plastic envelope 1 8 In which the 
current detector is closely encapsulated, leaving ex- 



posed only parts of the noted terminals 3, 4 and 6-11 . 
[001 5] As seen in a plan view as in FIGS. 1 and 3. the 
Hall-effect device Is approximately square in shape, 
having four electrodes 19, 20, 21 and 22 formed adja- 

s cent its comers. A consideration of both FIGS. 1 and 7 
in particular wiil reveal that the electrodes 1 9-22 are 
electrically connected respectively to the four semicon- 
ductor regions 24> 25, 26 and 27 of a semiconductor 
substrate 23. In use of this device the electrodes 1 9 and 

10 20 are to be con nected to a control current supply cl rcuit , 
not 6hown, of well known construction, and the elec- 
trodes 21 and 22 to an amplifier, also not shown, 
[0016] Generally in the shape of a rectangular sheet 
of silioon, the semiconductor substrate 23 has four other 

'5 semiconductor regions 2S, 30 and 31 than the afore- 
said four semiconductor regions 24-27, as best shown 
also In FIG. 7. Of n conductivity type, the fifth semicon- 
ductor region 28 takes the form of an island of cruciate 
shape, as seen In a plan view as in this figure, in the 

20 middle of the p type eighth semiconductor region 31 
which occupies most part of the semiconductor sub- 
strate 23, 

[0017] Thefirstandsecondsemiconductorregion324 
and 25 are of n+ type, higher in Impurity concentration 

ss than the fifth semiconductor region 28, and are formed 
as islands, spaced from each other along the y axis in 
FIG. 7, in the frfth semiconductor region 23. The first and 
second electrodes 19 and 20 are in ohmic contact with 
these semiconductor regions 24 and 25. When the un- 

30 shown control current supply circuit is connected to the 
electrodes 1 9 and 20, the control current l c is to flow 
through the fifth semiconductor region 28, either from 
first 24 to second 25 semiconductor region or the other 
way around. 

35 [0018] Of retype, with an Impurity concentration high- 
er than thatof the fifth semiconductor region 23, the third 
and fourth semiconductor regions 26 and 27 lie approx- 
imately centrally of the fifth semiconductor region 2B in 
the direction of the y axis, with a spacing from each other 

40 in the direction of the x axis. The semiconductor regions 

26 and 27 are partly contiguous to the fifth semiconduc- 
tor region 23, partly to the p type 6ixth and seventh sem- 
iconductor regions 29 and 30, and are in ohmic contact 
with the third and fourth electrodes 21 and 22. The Bern- 
's iconductor regions 29 and 30 are intended to limit the 

areas of contact of the semiconductor regions 26 and 

27 with the semiconductor region 28. The semiconduc- 
tor regions 26 and 27 function to detect the output volt- 
age of the HaJI-effect device 1 . 

$Q [ooig] The Hall voltage Is to be obtained between the 
third and fourth semiconductor regions 26 and 27 when 
the control current l c is made to flow between the sem- 
iconductor regions 24 and 25, with a magnetic field per- 
pendicular to the direction of current flow. Therefore, the 

ss term "primary operating part' of the Hall-effect device, 
as used herein and in the claims appended hereto, may 
be construed as that part of the fifth semiconductor re- 
gion 28 which lies between the semiconductor regions 
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24 and 25 and between the semiconductor regions 26 
and 27. More broadly, however, the entire semiconduc- 
tor region 2B may be considered to constitute the prima- 
ry operating part of the Hall-effect device. 
[0020] As indicated in FIG. 2, the semiconductor sub- « 
strata 23 has a lamfnar insulation 32 of silicon oxides or 
the like formed on its top surface, as seen In this figure, 
and a layer 33 of aluminum or like metal formed on its 
bottom surface, although the provision of this metal lay- 
er is not of absolute necessity. The laminar insulation io 
32 is shown to be composed of two layers or laminae 
32a and 32jo In this embodiment of the invention. 
[0021] As will be understood from an inspection of 
both FIGS. 1 and 2 f the four electrodes 19-22, typically 
of aluminum, have parts sandwiched between the insu- . '5 
fating layers 32a and 32 b. The ends of these parts con- 
tact the semiconductor regions 24-27 through windows 
In the insulating layer 32a. The other ends of the elec- 
trodes 19-22 are exposed through windows in the other 
insulating layer 32 1>. The noted conductor layer 15, pro- so 
vidlng part of the second current path, overlies the insu- 
lating layer 32£>. 

[0022] FIG. 5 best indicates that the metal-made 
baseplate 2 is approximately square in shape and, as 
clearly revealed in FIG. 2, somewhat larger in Size than * 5 
the Hall-effect device 1 . The baseplate 2 is designed to 
serve not only as mechanical support for the Hail-effect 
device 1 but as heat radiator and, further, as electrostat- 
ic shield. For successful fulfillment of all such intended 
functions the baseplate 2 may be fabricated from sheet ao 
copper of 0.5 to 1 .0 millimeter in thickness with a nickel 
plating thereon. 

[0023] The two terminals 10 and 11 extend from the 
pair of. opposite edges of the baseplate 2 for grounding. 
The current path terminals 3 and 4 extend along one of 3s 
the other two opposite edges of the baseplate 2, with 
spaclngs therefrom and a spacing from each other. The 
terminals 6-9 for connection of the Hall-effect device to 
external circuitry are also spaced from the baseplate 2. 
Mechanically, however, the Hall-effect device 1 and the 40 
terminals 3, 4, 6-11 are ail firmly interconnected by the 
plastic encapsulation 1B, Indicated by the broken lines 
in FIG. S, closely enveloping them. 
[0024] Thebaseplate2andthetermlnals3-ll canall 
be fabricated from a sheet-metal punching shown FIG. *s 
6 and therein generally designated 40. The punching 40 
has a frame portion 41 holding the terminals 3, 6, 8 and 
10 In their prescribed relative positions, another frame 
portion 42 likewise holding the terminals 4, 7, 9 and 11 , 
and still another bridge portion 43 interconnecting the so 
foregoing two bridge portions 41 and 42, All the termi- 
nals 3 f 4 and S-11 are to be cut off the frame portions 
41 and 42 along the dot-and-dash lines after the com- 
plete device has been encapsulated. Although FIG. 6 
shows a punching portion forth© sot of terminals of one ss 
Hall-effect device, it is understood that In practice a 
punching is fabricated for the terminals of many sueh 
devices. 



[0025] The insulating plate 1 6. FIGS. 1 , 2 and 4, is an 
approximately square piece of sheet ceramic, among 
other insulating materials, which Is slightly larger in size 
than the Hall-effect device 1 . Overlying the baseplate 2 
as in FIG. 2, the Insulating plate 16 functions to insulate 
the Hall-effect device 1 from the baseplate and to me- 
chanically support the device. 

[002B] Directly overlying the insulating plate 16, the 
shielding layer 1 7 is a sheet of magnetic material of ap- 
proximately the same shape and size therewith. Pre- 
ferred magnetic materials are iron, nickel, cobalt, and 
like conductors capable of shielding the Hail-effect de- 
vice from the influence of external electric and magnetic 
fields. Alternatively, the shielding layer 1 7 may be a lam- 
ination of a conductive and a magnetic layer, or it may 
be made from a nonmagnetic conductor such as copper 
or from a magnetic insulator such as ferrite. The shield- 
ing layer 1 7 Is electrically connected to the lead terminal 
10 via a wire 17a as in FIG. 1 . in addition to magnetically 
shielding the Halheffect device 1 , this layer is intended 
to serve to diminish the magnetic resistance of the path 
of the magnetic flux created by current flow through the 
conductor layer IS forming a major part of the second 
current path. 

(0027] A consideration of figs. 2 and 6 will show that 
the insulating plate 16 with the shielding layer 17 ther- 
eon is bonded to the baseplate 2 via an adhesive layer 
34. The noted metal layer 33 bounding the bottom of the 
Hall-effect device 1 is secured to the shielding layer 17 
via a layer 35 of solder or like conductive bonding agent. 
[00281 With reference back to FIG. 1 the electrodes 
19-22 of the Hall-effect device 1 are electrically connect- 
ed as aforesaid to the four semiconductor regions 
24-27, respectively, of the semiconductor substrate 23 
on the one hand and, on the other hand, to the lead ter- 
minals 6-9 via wires 36-39. respectively. Typically made 
from aluminum, the wire 12 interconnecting the current 
path terminals 3 and 4 is for formation of the first, direct 
current path from terminal 3 to terminal 4, This first cur- 
rent path is to carry the first division Is f of the current te 
to be detected or measured, as that current is divided 
into fet and /s^ atthe end of the terminal 3. A description 
of the second, indirect current path from terminal 3 to 
terminal 4, for carrying the second current division 1%, 
follows. 

[0029] As seen in FIGS. 1, 3, 7 and 8, the conductor 
layer 15 of aluminum or the like is formed on the insu- 
lating layers 32 so as to surround, as seen in a plan view, 
the semiconductor region 28, the broader main working 
region of the Hall-effect device 1 . The conductor layer 
15 so encircles approximately ninety-five percent of the 
periphery of the semiconductor region 20 in this partic- 
ular embodiment. Speaking more broadly, however, the 
conductor layer 15 should so encircle not less than ap- 
proximately three quarters of the Hall-effect device 1 in 
order to make this device sufficiently sensitive to the 
magnetic field that is generated with the flow of the sec- 
ond current division tej through the conductor layer 15. 
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as win be detailed subsequently. 
[0030] The conductor layer 15 has one extremity 
thereof coupled to the first current path terminal 3 via 
the aluminum wire 13, and the other extremity thereof 
coupled to the second current path terminal 4 via the 
aluminum wire 14, thereby completing the second cur- 
rent path, in parallel with the first current path, for car- 
rying the second current division fe^ from terminal 3 to 
terminal 4 via the Hall-effect devtoe 1 . So arranged and 
electrically connected to the current path terminals 3 
and 4, the conductor layer 15 is designed to apply to the 
Hall-effect device 1 the magnetic flux due to the flow of 
the second current division therethrough. 
[0031] Let us assume that the resistances of the two 
current path terminals 3 and 4 are negligibly small. The 
currents is, and tefc divided between the two current 
paths are defined as: 



ts 2 = fs[Ri/(R i + R 2 )] 

where 

fl., = the resistance of the wire 12 throughout its 
length, 

R 2 = the resistance of Die total length of the wire 13, 
the conductor layer 15 and the wire 14. 

[0032] For detection or meas urement of the current Is 
flawing through some electric circuit under measure- 
ment, by the current detector of the above described 
construction, the current path terminals 3 and 4 may be 
serially connected to the desired electric circuit. Further 
the lead terminals 6 and 7 may be connected to the un- 
shown control current supply circuit for causing the con- 
trol current /c, FIG. 7. to flow between the semlcon ductor 
regions 24 and 25, and the lead terminals 8 and 9 to the 
unshown amplifier. 

[0033] Flowing into the current detector from the cur- 
rent path terminal 3, the current ts to be measured will 
be divided into is, and ls^. The first division will flow 
from terminal 3 to terminal 4 by way of the wire 12, the 
first current path. The second division /Sj> will flow from 
terminal 3 to terminal 4 by way of the second path com- 
posed of the wire 13, conductor layer 15, and wire 14. 
As the second division fs% flows through the conductor 
layer 15 around the main working region of the Hall-ef- 
fect device 1, the magnetic field H will be generated 
which, according to the Ampere rule, Is oriented in the 
direction Indicated by the broken-line arrows in FIG 8. 
This direction of the magnetic field is perpendicular to 
the direction of the control current /cin the semiconduc- 
tor region 28. so that the Hall voltage will be generated 
between the semiconductor regions 26 and 27. hence 
between the electrodes 21 and 22, and hence between 



the lead terminals 8 and 9. The Hall voltage is propor- 
tional to the strength of the magnetic field H, which in 
turn is proportional to the magnitude of the current fs, 
so that this current Is detectable from the Hall voltage. 
s [0034] The advantages gained by the above de- 
scribed embodiment of the invention may be summa- 
rized as follows: 

1 . The current ts is not directly detected but in terms 
iQ of its divlsion/s^directedthroughtheconductorlay- 

er 15 on the semiconductor substrate 23. There- 
fore, if the ratio of R, to R 2 Is set at one to nine, for 
instance, then the current 1% actually flowing 
through the conductor layer 15 can be as small as 
15 10 amperes when the current Is to be detected is 
1 00 amperes. 

2. The wire 12 providing the first current path, and 
the wires 13 and 14 and the conductor layer 15 pro- 
viding the second current path, are both enclosed 

20 in one and the same plastic package 18. Trie tem- 
perature difference between the two current paths 
is thus reduced to a minimum, as are variations In 
the relative magnitudes of the currents fs^ and /s^ 
due to the temperature difference. 

25 3.Thethreewiree12,13and 14 used for formation 

of the two current paths are of the same material 
and so have the same rale of change in resistance 
due to the ambient temperature. Consequently, the 
current Is is divisible at an unvarying rate, resulting 

30 in highly accurate current detection. 

4. Directly overlying the insulating layers 32 on the 
surface of the semiconductor substrate 23, the con- 
ductor layer 15 for carrying the current division ls% 
is situated as close as practical to the Hall-effect de- 

35 vice 1 formed in the substrate, for enhancement of 
fts detection sensitivity. 

5. As the conductor layer 15 surrounds some nine- 
ty-five percent of the periphery of the Hall-effect de- 
vice 1 In the embodiment above, the magnetic lines 

40 of force will act on the semiconductor region 28 from 
ail of its four sides, giving another cause for en- 
hanced sensitivity. 

6. All but parts of the terminals 3, 4 and 6-11 of the 
current detector is encapsulated for greater struo- 

4£ turai stability and operational reliability. 

7. The Hall-effect device 1 is sufficiently electrically 
isolated from the baseplate Z by the Insulating plate 
16. 

B. Noise due to external magnetic and electric fields 
so is eliminated by the shielding layer 1 7. 

9. The baseplate 2 and the teiminals 3, 4 and 8-11 
are Inexpensively fabricated from common sheet- 
metal punchlngs. 

5* [0035] FIG.9shows, In a view similar to FIG. 8, asec- 
ond preferred form of current detector according to the 
invention. As wfl) be understood from a comparison of 
FIGS- 8 and 9, this second form differs from the first in 
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the following points, the other details of construction be- 
ing alike in both forms: 

1 . The insulating plate 1 6, shielding fayer 17, metal 
layer 33, insulating adhesive layer 34 and conduc- * 
tive bonding layer 35 of the first current detector are 
absent from the second. 

2. The baseplate 2 is bonded directly to the under- 
side of the semiconductor substrate 23, as of gal* 
Hum arsenide, via a layer 35a of a conductive bond- iv 
ing agent such as silver. 

3. A shielding layer 50, magnetic collector 51, and 
two additional insulating layers 32c and 32<? are 
formed on the top of the semiconductor substrate 

23. is 

[0036] M ade from molybdenum or like con d uctive ma- 
terial to a thickness of 0.1 micrometer, as by vapor dep- 
osition, cathode sputtering, orplating, the shielding lay- 
er 50 overlies the second insulating layer 32b so as to zo 
cover, as seen from above in FIG. 9, the semiconductor 
region 2B and is electricairy connected to the electrode 
22 to be grounded. 

[O037] Of the two additional insulating layers 32c and 
32c 7 newly introduced in this second embodiment, the 2 $ 
insulating layer 32c is formed as by vapor deposition or 
sputtering over the second insulating layer 32b so as to 
thoroughly cover the shielding layer 50 preformed ther- 
eon. 

[0039] The conductor layer 1 5 for carrying the second so 
current division fs^ set forth with reference to FIG. 1 , is 
formed on the third insulating layer 32c in this second 
embodiment, instead of on the second insulating layer 
326 as in FIG. 8, and thus electrically disconnected from 
the shielding layer 50. Preferably* the conductor layer 3S 
15 is fabricated from gold by plating, vapor deposition, 
or sputtering to a thickness of from about five to thirteen 
micrometers. The fourth insulating layer 32o* is formed 
on the third insulating layer 21c following the formation 
of the conductor layer 1 5 thereon. 
[0039] Overlying the fourth insulating layer 32c' is the 
magnetic collector 51 which is of magnetic material in 
sheet form that is higher in magnetic permeability than 
air, examples being ferrite, iron, and nickel. The mag> 
netlc coll actor 51 is attached to the fourth insulating lay- 
er 32cf, which is of a synthetic adhesive, so as to cover 
at least all of the semiconductor region 28 as seen from 
above in FIG. 9. Alternatively, however, the magnetic 
collector could be a film of magnetic material formed on 
the insulating layer 32cf as by vapor deposition or coat- so 
ing. 

[0040] This second current detector possesses all but 
the seventh and eighth of the nine advantages set forth 
above in conjunction with the first disclosed device. Ad- 
ditional advantages, unique to this second form, are: ss 

1 . Covering the main working parts of the Hall-effect 
device, including the semiconductor region 28, the 



shielding layer 50 restricts undesired voltage fluc- 
tuations between the electrodes 21 and 22 due to 
voltage changes of the conductor layer 15, as well 
as other noise due to external electric and magnetic 
fields. 

2. The baseplate 2 and conductive adhesive layer 
35a coact to shield the underside of the Hall-effect 
device against Induction noise. Sandwiched be- 
tween these layers and the shielding layer 50, the 
device is shielded to a maximum possible degree. 

3. The shielding layer 50 is itself sandwiohed be- 
tween the insulating films 326 and 32c upon the 
semiconductor substrate 23, effectively shielding 
the device without significantly increasing its stee. 

4. The magnetic collector 51 makes It possible for 
the magnetic flux, generated by current flow 
through the conductor layer 16, to be favorably di- 
rected to the semiconductor region 28, realizing 
higher sensitivity in current detection by the Hall- 
effect device. 

[0041] Despite the foregoing detailed disclosure, it is 
not desired that the present invention be limited by the 
exact showings of the drawings or by the description 
thereof. The following is a brief list of possible modifica- 
tions, alterations and adaptations of the illustrated em- 
bodiments which are all believed to fall within the scope 
of the Invention: 

1 . The semiconductor substrate 23 could be fabri- 
cated from semiconductors such as 3-5 group com- 
pounds other than silicon or gallium arsenide. Al- 
though the resulting substrate would be more sus- 
ceptible to external magnetic fields or induction 
noise, the shielding layers 1 7 and 51 would more 
than amply offset this shortcoming. 

2. The insulating plate 16 and shielding layer 17 
could be omitted from the first embodiment, with the 
Hall-effect device 1 formed directly on the baseplate 
2. 

3. A Hall-voltage amplifier could be built into the 
semiconductor substrate 23. 

4. Two or more Hall-effect devices could be formed 
in one and the same semiconductor substrate 23, 
thereby conjointly detecting the current with higher 
sensitivity. 



Claims 

1. A current detector for detecting or measuring an 
electric current, comprising a Hall-effect device (1 ) 
for generating a voltage proportional to magnetic 
field strength, a first and a second current path ter- 
minal (3, 4) for the flow of a current (/s) to be de- 
tected or measured > first conductor means ( 1 2) con - 
nected between the first and the second current 
path terminal for providing a first current path ther- 
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ebetween, the first conductor means having a first 
resistance {R^) t second conductor means (13, 14, 
1 5) connected between the f i ret and th e secon d cu r- 
rent path terminal for providing a second current 
patli therebetween, the second conductor means s 
having a second resistance (R^) so that the current 
on the first current path terminal is divided at a pre- 
determined ratio Into a first fraction (fe,) flowing 
through the first conductor means to the second 
current path terminal, and a second fraction (/s^) fo 
flowing through the second conductor means to the 
second current path terminal, and a conductor (15) 
included in the second conductor means and so ar- 
ranged In relation to the HalJ-effect device as to 
cause the same to generate an output voftag© pro- is 
portional to the magnitude of the second fraction of 
the current flowing through the conductor, and 
hence to the magnitude of the complete current on 
the first current path terminal, characterised in that 
an enclosure (1 8) of electricaNy insulating materia! so 
closely envelopes at least the first and the second 
conductor means (12-15) for reducing a tempera- 
ture difference therebetween to a minimum in order 
that the current (te) may be infallibly divided Into the 
first and second fractions ( te„ tea) at the predeier- ss 
mined ratio. 

A current detector as claimed in claim 1 , character- 
ized in thai the enclosure (18) further closely enve- 
lopes the Hall-effect device ( 1 ) f or h olding the same so 
in preassigned positional 'relationship to the first 
and the second conductor means (12*15). 

A current detector as claimed in claim 1 , character- 
ized in that the enclosure (1 8) further closely enve- 35 
lopes the first and the second current path terminal 
(3, 4) forholdingthesame in preassigned positional 
relationship to the first and the second conductor 
means (12-15). 



6. A current detector as claimed in clalm4, character- 
ized in that the second conductor means further 
comprises a second conductor (1 3) connecting the 
first current path terminal (3) to the first recited con- 
ductor (1 5) of the second conductor means, and a 
third conductor (14) connecting the first conductor 

(1 5) to the second current path terminal (4), the sec- 
ond and the third conductor (13, 14) being of the 
same material as the first conductor means (12). 

7. A current detector as claimed in claim 1, further 
comprising a metal-made baseplate (2) supporting 
the Hall-effect device (1), characterized in that the 
baseplate (2) is cut from the same sheet-metal 
pu nching (1 3) as are th e first and the secon d current 
path terminals (3, 4) and terminals (6-9) connected 
to the Hall-effect device. 

G, A current detector as claimed in claim 7, character- 
ized in that an insulating layer (16) is formed be- 
tween the Hall-effect device (1) and the baseplate 
<2>- 

9. A current detector as claimed in claim 8, character- 
ized in that a shielding layer (1 7) is formed between 
the Hall-effect device (1) and the insulating layer 

(16) . 

1 0. A current detector as claimed In claim 7, character- 
ized in that the baseplate (2) is formed in one piece 
with, a grounding terminals (10, 11). 



40 

4. A current detector as claimed in claim 1 , wherein 
the Hall-effect device (1) is formed In a semiconduc- 
tor substrate (23) having amain working region (28) 
where a voltage is generated in response to a mag- 
netic field due to th a flow of the second fraction (tea) ** 
of the current (fe) through the conductor (15) of the 
second conductor means, characterized In thai the 
conductor (15) of tha second conductor means is 
formed on the semiconductor substrate (23) via an 
insulating layer (32) so as to extend around the 50 
main working region (28) of the Hall-effect device 



11 . A current detector as claimed In claim 4, character- 
ized In that a shielding layer (5) is interposed be- 
tween the semiconductor substrate (23) and the 
conductor (15) of the second conductor means. 

12. A current detector as claimed in claim 4, character- 
ized in that a magnetic collector (51 ) is formed over 
the conductor (15) of the second conductor means. 



A current detector as claimed in claim 4, character- 
ized in that the conductor (15) of the second con- 
ductor means surrounds at least three quarters of 
the periphery of the main working region (2fi) of the 
Hall-effect device (1). 
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